Objective: This cross-sectional study aimed to identify the prevalence and correlates of supportive care needs in testicular cancer (TC) survivors.
Introduction
Testicular cancer (TC) is the most prevalent cancer (excluding skin) in men aged 15-35 years [1] and its incidence is rising, particularly among Caucasians [2] . Advances in diagnosis and treatment, particularly cisplatin-based chemotherapy, have achieved cure rates exceeding 95% [3] , resulting in increasing numbers of TC survivors. There is a growing awareness of cancer survivors' supportive care needs [4] , commonly defined as "the requirement of some action or resource that is necessary, desirable, or useful to attain optimal well-being" [5; p227] . Needs are considered met if the required action/resource has been provided, or unmet if not. Identification of unmet needs can guide assessment, planning and delivery of services to improve TC survivors' psychological wellbeing and health-related quality of life (HRQOL) [6] .
Testicular cancer survivors may have needs relating to enduring impacts of their diagnosis and treatment and their relative youth. The long-term physical effects of TC treatments include potential infertility, altered neurological and respiratory function, plus increased risk of secondary malignancy and cardiovascular disease [7, 8] . Testicular cancer can raise practical challenges (e.g. difficulty getting life insurance) and psychological/existential issues (e.g. fear of cancer recurrence) largely unexpected by young men and with considerable personal and professional implications [9] . Additionally, TC affects an organ inherently linked to masculine and sexual identity, potentially exacerbating concerns regarding body image, sexuality and intimate relationships [10] . While less common than more global health concerns, masculinity/sexuality issues have been linked to higher depression levels [11] .
Research investigating TC survivors' psychological wellbeing and HRQOL indicates poorer patient-reported outcomes (PROs) are related to young age, single relationship status, unemployment and chronic illness [12] [13] [14] . The only study of TC survivors' supportive care needs [15] was from a single urban cancer centre with an established patient education and survivorship program and most participants (56%) were managed with only surveillance post-orchidectomy. Consequently, their results may under-represent the prevalence of TC survivors' unmet needs generally.
Research objectives and hypotheses
This study aimed to identify the prevalence and correlates of supportive care needs in a multi-centre sample of TC survivors. We expected the majority of TC survivors would report unmet needs, particularly regarding: 1) Existential survivorship, due to being diagnosed with a life-threatening illness at a relatively early and formative life stage; 2) Relationships, because of TC's impact on sexuality and many TC survivors being at an age where they are developing long-term intimate relationships.
Another objective was to explore factors associated with higher number and strength of unmet needs in TC survivors. Due to limited prior research, we thought sociodemographic (e.g. younger age), disease (e.g. metastatic disease) and treatment (e.g. chemotherapy) variables, may provide a good foundation for identifying those likely to experience greater number or strength of unmet needs. We also anticipated that higher number and strength of unmet needs would be associated with poorer psychological wellbeing and HRQOL.
Methods

Participants
Eligibility criteria were: 1) completion of active anti-cancer treatment for TC 0.5-5 years previously; 2) no evidence of recurrence; 3) older than 18 years; 4) sufficient English for questionnaire completion.
The first criterion enabled identification of TC-related issues beyond acute effects of diagnosis and treatment, but at a time when TC could still be expected to have a relatively strong influence on psychosocial wellbeing.
Recruitment
Men were invited to participate by their treating clinician during follow-up consultations or via posted invitation letters. Participants were recruited from 14 Australian metropolitan cancer centres over 18 months (September 2009 -February 2011). Participating centres' ethics committees approved the study and all participants provided written informed consent.
Sample size
A target of 250 survivors was calculated to allow estimation of mean levels of unmet needs, anxiety, depression and HRQOL with 95% confidence intervals within ±0.12 of a standard deviation and proportions of patients with clinically important levels of anxiety/depression with 95% confidence intervals of ±5% (assuming underlying prevalence of 20%).
Questionnaire
Participants completed either a postal or online self-report questionnaire, which produced data of comparable quality [16] . The questionnaire measured sociodemographics, disease and treatment information, and PROs using measures with well-established validity and reliability listed below.
Supportive care needs were evaluated using the Cancer Survivors' Unmet Needs measure (CaSUN) [17] . The CaSUN contains 28 items assessing needs over the preceding month across five domains: Existential Survivorship -14 items (e.g. help to move on with life), Comprehensive Cancer Care -6 items (e.g. local health care services), Information -3 items (e.g. understandable information), Relationships -3 items (e.g. problems with sex life) and Quality of Life (QOL) -2 items (e.g. changes to QOL). Domain Cronbach's alphas ranged from .75-.92 in our sample, indicating acceptable to excellent internal consistency. A further 7 items cover complementary/alternative therapies, fertility, employment, financial support, insurance, legal services, and ongoing service provision. Respondents indicate whether needs are "not applicable", "met", or "unmet". The strength of unmet needs is rated as "weak" (1), "moderate" (2) or "strong" (3). Unmet needs can range in number from 0-35 and strength from 1-3.
Psychological distress was measured using the Depression Anxiety Stress Scales short-form (DASS21) [18] , which contains three seven-item subscales measuring depression, anxiety and stress over the past week. Subscale scores can range from 0-42. Higher scores indicate greater morbidity. Cronbach's alpha for the DASS21 subscales in our sample were .93, .83, and .91 respectively, signifying good to excellent internal consistency.
The SF-36v2 [19] 
Statistical analysis
Responses for the CaSUN, DASS21 and SF-36v2 were scored following standard algorithms [17] [18] [19] . Missing CaSUN items were counted as zeros when calculating domain or total needs scores. However, if all items contributing to a domain or total score were missing then the corresponding summary score was also considered missing. Missing DASS21 and SF-36v2 items were replaced using the within-person average score of completed items on the same scale, provided participants had answered at least 50% of scale items.
Unmet need prevalence was evaluated with several descriptive statistics: proportion of participants reporting one or more unmet needs; mean number of unmet needs reported in each domain and in total; proportion of TC survivors endorsing each unmet need; and mean strength rating of each unmet need among men with that unmet need. Univariate and multiple regression was used to identify explanatory variables associated with the dependent variables, total number of unmet needs and average unmet need strength. Explanatory variables entered individually into univariate regressions and simultaneously into the multiple regression model were the sociodemographic, disease and treatment variables in Table 1 , plus age and time since treatment completion. Categorical variables with more than two groups were dummy coded. The reference group for education level was "year 10 or below" and for treatment "surveillance/surgery alone". Bivariate and partial Pearson correlations were calculated to explore associations of number and strength of unmet needs with psychological distress and HRQOL. Partial correlations were adjusted for the abovementioned explanatory variables. Data analysis was performed using SPSS version 17 (IBM, Somers, NY, USA), with p-values of <.05 considered statistically significant.
Results
Of 486 eligible TC survivors invited to participate, 139 (29%) could not be contacted to confirm receipt of the study invitation and 50 (10%) declined to participate. Of 297 TC survivors who agreed to participate, 244 returned the questionnaire (125 by post and 119 online), giving a response rate of 70% of 347 contactable or 50% of 486 eligible. A significantly higher proportion of TC survivors recruited in clinic (110/140) returned questionnaires compared to those recruited by invitation letter (134/346; χ 2 =61.7, p<.001). As all data were self-reported, participants and non-participants could not be compared. The mean age of diagnosis for participating TC survivors (34.9 years, SD=10.0, Range=16-69), was comparable to that of Australian men diagnosed with TC in general (35.3 years; t(240)=-.577, p=.564) [21] . While treatment data were unavailable for all Australian TC survivors, oncologists on the research team confirmed the treatments reported in this sample were reasonably consistent with what they observed in clinical practice.
Mean participant age at study assessment was 38.3 years (SD=10.3, Range=21-68). Mean time since treatment completion was 2.3 years (SD=1.4, Range=0.5-5). Metastatic disease was reported by 36%, and 77% had received chemotherapy and/or radiotherapy. Chronic disease was reported by 34 participants (14%), the most commonly reported chronic medical conditions being testosterone deficiency (n=6) and cardiovascular diseases particularly hypertension (n=6), which may both be caused by TC and its treatment. Table 1 shows additional sociodemographic, disease and treatment characteristics. Table 2 ). Six of the ten most common unmet needs were in the existential survivorship domain. Table 2 The nine strongest unmet needs (mean strength rating of two or more among the subsample of participants endorsing those items) related to six comprehensive cancer care issues, fertility, insurance, and needing help to make life count (Table 3 ). However, except for insurance and hospital parking, these were considered unmet by under 15% of respondents. Table 3 Seventy-five percent of participants reported one or more met needs. Mean number of met needs was 4.76 (SD=5.0, Range=0-30). The most common met needs related to comprehensive cancer care and information provision (Table 4) . Table 4 Correlates of unmet needs The only explanatory variable significantly associated with higher number of unmet needs in univariate regression was chronic illness (β=.209, p=.001, r 2 =.04). In multiple regression, where other explanatory variables were controlled for, chronic illness remained significantly associated with higher number of unmet needs (β=.189, p=.01, sr 2 =.03); younger age was also significantly associated with higher number of unmet needs (β=-.188, p=.04, sr 2 =.02). Higher mean unmet need strength was associated with radiotherapy treatment (β=.161, p=.04, r 2 =.03) in univariate regression, while chemotherapy treatment was associated with lower mean unmet need strength (β=-.196, p=.01, r 2 =.04). However, in multiple regression, no sociodemographic, disease or treatment variables showed significant associations with average unmet need strength.
Associations between unmet needs and other PROs
Greater total number of unmet needs was significantly correlated with higher levels of depression, anxiety and stress, and poorer HRQOL across all domains (Table 5) , and particularly strongly correlated with higher depression levels, poorer social functioning, mental health and mental aspects of HRQOL generally (MCS score). Conversely, average unmet need strength was only weakly correlated with most psychological distress and HRQOL outcomes. 
Discussion
This study offers the most comprehensive exploration to date of the prevalence and correlates of TC survivors' supportive care needs. Two-thirds of our sample reported one or more unmet needs, while three-quarters reported one or more met needs. The most common unmet needs related to existential survivorship issues such as life stress and fear of cancer recurrence. Younger age and chronic illness additional to TC were associated with higher number of unmet needs. A minority of men experienced moderate to strong unmet needs, largely related to comprehensive cancer care issues like needing the best medical care and complaints being properly addressed. Total number of unmet needs was at least moderately associated with most psychological distress and HRQOL outcomes, and strongly correlated with higher depression levels, poorer social functioning and worse mental health. Among men with unmet needs, average unmet need strength showed mostly weak associations with psychological distress and HRQOL.
The proportion of TC survivors reporting one or more unmet needs (66%) was similar to that observed in previous research using the CaSUN on testicular (63%) [15] and breast (61%) [23] cancer survivors, but somewhat higher than studies of gynecological (52-56%) [24, 25] and mixed cancer survivors (47-54%) [17, 26] . The mean total number of unmet needs reported by TC survivors (4.73) was towards the middle of the range of means/medians (2.0-8.6) reported previously [15, 17, [23] [24] [25] 27] . The younger age of TC survivors may explain the higher proportion reporting unmet needs in our study and Bender et al [15] . The mean age of TC survivors participating in both studies was at least 15 years lower than any of the other abovementioned studies and lower age was associated with greater number of unmet needs in our study.
Our hypothesis that unmet needs reported by TC survivors would largely relate to existential survivorship issues and relationships was partially supported. Six of the ten most common unmet needs related to existential survivorship, similar to previous findings in other cancer survivor populations. The relationship supportive care need for "help to address problems with my/our sex life" was the second most common unmet need in our sample, but no other relationship unmet needs featured among the ten most common. However, the mean number of relationship unmet needs was still higher than in breast [23] and gynaecological [25] cancer survivors, where a need for help to address sex life issues did not feature in the ten most frequent unmet needs, potentially reflecting gender differences.
The identified need for help with relationship/sexuality issues is consistent with a previous finding that 67% of TC survivors needed information concerning sexuality and 22% still needed support regarding sexuality a median of 5.9 years post-treatment [28] . TC survivors who did not undergo radiotherapy or chemotherapy were the least likely to need support [28] . This may explain the greater number of relationship/sexuality needs reported in our sample compared to Bender et al's [15] , the majority of whom underwent only surveillance post-orchidectomy.
The met needs most commonly reported by TC survivors in our study were similar to those in Bender et al's study [15] , the majority relating to comprehensive cancer care or information. However, Bender's sample reported a higher number of met needs (median=8.0 versus mean=4.8 in our study) and the ten most common met needs were endorsed by 37-80% of respondents versus 18-45% in our study. This discrepancy may indicate support services provided by Bender's Canadian recruiting centre more effectively addressed TC survivors supportive care needs than the Australian health system. However, since there were similar unmet need levels in both studies, it is more likely that Canadian TC survivors simply reported more needs in general. Exactly why is unclear, but it may be due to the use of an amended CaSUN measure by Bender et al, with fewer items and a modified response scale.
Our results and those of Bender et al [15] suggest that generally TC survivors do not report many needs and most reported needs are adequately addressed. However, the small but noteworthy proportion of men with moderate to strong unmet needs highlights the importance of identifying characteristics associated with greater unmet needs, so that interventions can be targeted at these individuals. Of the sociodemographic, disease and treatment variables assessed, only lower age and chronic illness/comorbidity in addition to TC were associated with higher number of unmet needs in multiple regression, although these variables only explained a small amount of variance. Bender et al similarly found that younger age was associated with number of met, but not unmet needs. Younger TC survivors should be carefully screened for unmet needs and offered tailored supportive care services. Additionally, those experiencing ongoing morbidity potentially related to TC and its treatment, such as testosterone deficiency and hypertension, should be carefully monitored and managed.
Unmet need strength was not as highly correlated with other PROs as number of unmet needs, which was strongly associated with psychological distress and mental rather than physical HRQOL, confirming previous findings [25] . This may be due to the prevalence of existentially related unmet needs, which are more likely to be associated with impaired psychological versus physical functioning [29] . The predominance of existential and relationship needs suggests supportive care for TC survivors should focus more on psychosocial than physical aspects of HRQOL.
The optimal way of providing supportive care to TC survivors is still unclear. Bender et al [15] found the most common source of support for TC survivors was their partner/spouse (62%) followed by parents (17%) and friends (8%), while only 4% sought help from health professionals. It is unclear why TC survivors do not generally seek help from health professionals, psychologists especially, seeing as many of their unmet needs are psychological/existential in nature and appear to lead to reduced mental HRQOL. Perhaps most needs are adequately addressed via support from partners, friends and family. Alternatively, maybe TC survivors, like many other younger men, are concerned about the stigma attached to seeking professional help. Or perhaps the frequently reported unmet need for more accessible hospital parking is indicative of difficulties TC survivors experience accessing health services. The cost of obtaining help may also be prohibitive; 22% of our sample reported an unmet need for help finding out about financial support and/or government benefits, despite free or subsidised treatment by health professionals being available through Medicare in Australia. In light of these possibilities, a low-intensity tailored intervention that does not require face-to-face contact and is free to access such as an Internet intervention may be well suited to addressing TC survivors' needs. Forty-four percent of TC survivors in Bender et al's [15] study said they would use a TC online support community offered by their institution and a further 43% possibly would.
Testicular cancer survivors' strongest unmet needs largely related to comprehensive cancer care, however, they were also relatively uncommon. This suggests a minority of TC survivors were dissatisfied with their medical care and consequently perceived this as their greatest area of need. The remaining majority of TC survivors whose medical care needs were satisfied, reported other needs. This provides support for a potential hierarchy of needs, with existential issues only endorsed once lower-level needs, such as for information and comprehensive care, are satisfied [17] . This finding has important implications for clinical practice and intervention design, as lower-level needs may need to be satisfied before higher-level needs can be addressed.
Limitations
Our cross-sectional design means we cannot infer causality or describe how outcomes change over time. While the large number of participants from multiple cancer centres around Australia is a strength, our low response rate may limit generalisability. Comparison of participants and nonparticipants to check for sampling bias was not feasible, but evaluation against age data for all Australian TC survivors [21] and clinical experience suggests our sample was representative of Australian TC survivors generally. The cancer-specific nature of the CaSUN prevented comparison of unmet needs in TC survivors and the general population. Normative data from a modified non-cancer-specific version of the CaSUN would facilitate future comparisons.
Only a small amount of variance in the number of unmet needs was explained by individual sociodemographic, disease and treatment variables. Psychological variables such as neuroticism or meaning making, shown to be related to somatic and mental morbidity [30] and psycho-social wellbeing [31] respectively, may be more pertinent risk factors for poor psychosocial outcomes after a diagnosis of TC. The goal of future research is to: 1) determine further risk factors that can identify high-risk individuals; 2) develop effective interventions for vulnerable at-risk subgroups. Finally, given the relatively high mean number of relationship unmet needs reported in this study, investigating the supportive care needs of TC survivors' partners using an instrument such as the Cancer Survivors' Partners Unmet Needs measure [32] may be worthwhile.
Conclusion
Most TC survivors reported one or more unmet needs. Unmet needs regarding existential survivorship issues were frequently reported by TC survivors despite their favorable prognosis. Relationships unmet needs were not as prevalent, but were still more common than in breast and gynecological cancer survivors. These findings appear to be related to the young age of TC survivors. As higher number of unmet needs is significantly associated with psychological morbidity and impaired HRQOL, interventions addressing this constellation of issues are needed. (17, 28) information provided in a way that I can understand Information 50/238 21 (16, 27) information relevant to my family and/or partner Information 47/238 20 (15, 25) any complaints regarding my care to be properly addressed CCC 44/238 18 (14, 24) help to manage ongoing side effects and/or complications of treatment QOL 43/239 18 (13,23) [22] : * Small/weak correlation (r=.10-.29) ** Medium/moderate correlation (r=.30-.49) *** Large/strong correlation (r≥.50) a Adjusted for the sociodemographic, disease and treatment variables in Table 1 
